WHEN we recall the widespread and diverse effects induced by early castration upon the growth of the accessory organs of generation-the prostate, the vesiculae seminales, and Cowper's glands, not to mention the arrest or modification resulting in the secondary or external sexual characters-we are naturally led to ask how far removal of the ovaries in the young is followed by a corresponding hypoplasia or undergrowth in the accessory parts of the generative apparatus in the female. These parts comprise not only the uterus, vagina, and mammary glands, with the glands of Bartholin, but also the pelvis, and it is with the lastnamed that the present communication deals. The case as it concerns the uterus (in the rabbit) has been already dealt with by one of us (S. G. Shattock) in the Proceedinigs of the Royal Society of Medicine, December, 1909.2 Our own observations upon the hypoplasia of the accessory organs which follows castration in the lamb are recorded elsewhere,3 and need not be, for the present purpose, again detailed.
Pathological Section
it is impossible to estimate how far the diminutive size of the accessory organs may be due to arrested growth and how far to secondary wasting.'
In the Museum of the Royal College of Surgeons there is a specimen (No. 25, Pathological Series) showing part of the pelvic viscera of an adult Russian from whom the penis, scrotum, and testes were removed, probably in early adult life. The scrotum is represented by a flattened eminence of cicatricial tissue, and above it there is a similar eminence in which is the orifice of the mutilated urethra. The prostate is diminutive, the vasa deferentia are thread-like, and the vesiculae seminales are without their natural pouchings. The parts were obtained from one of the castrating Russian sect known as Skoptzi (" the castrated "). A full account of the sect is given in a monograph by Dr. E. Pelikan.2 In one set of cases the scrotum, with the testicles, is alone removed; in another, the penis is swept off at the same time. No particular age is enforced for the practice of the mutilation, which is carried out sometimes in the young, sometimes in the fully-grown adult.
We are able to confirm this observation by our own study of a specimen which has recently been presented to the College of Surgeons by Professor A. F. Dixon (Dublin) , and which we may here describe. The parts comprise the generative organs and pelvis of a man who was for many years a ward-attendant in a Union hospital. He always kept to himself; his voice was peculiar, and was described as " rather squeaking"; he never shaved. He was born in China, his mother being Chinese and his father British. At the time of death he was an old man. The hair on his scalp was dark, thick, and soft; there were but few hairs on his face; the pubic hair was scanty. His height was 5 ft. 52 in. A low, elliptical eminence marks the site of what remains of the free portion of the penis, and in the summit of a small papilla on this is the urinary meatus. The scrotum has been completely removed.
The dissection of the parts shows that the deep remnants of the corpora cavernosa and corpus spongiosum are normally disposed, and that the low eminence representing the stump of the penis is due to the presence of a redundant portion of these bodies, which are bent upwards at an acute angle. The external meatus, which lies in the-divided end of the corpus spongiosum, is a vertical slit 7 mm. in length. The size of these structures is neither that of childhood nor of the fully-grown adult.
The vasa deferentia, which are reduced to threads, preserve their normal anatomical relations, and above the prostate gland, on the outer side of each duct, there lies a diminutive vesicula seminalis. Each vesicula is 3 cm. in length, and is a slender, non-sacculated cord-like structure not more than 3 mm. in diameter; the diameter of the vas in the same situation is 2 mm. As regards the prostate gland, this measures no more than 1P5 cm. antero-posteriorly in the sagittal section; and 2 cm. in the extreme vertical direction. Traces of gland tissue appear to the naked eye in the presence of a few groups of minute cystic spaces.
Microscopic sagittal sections show that the chief part of the organ consists of closely-set bundles of unstriped muscle fibre united by a thin net of fibrous tissue. The amount of gland tissue is small; of this there are areas, however, which present quite a normal structure; cystic dilatations occur here and there. The urethral epithelium is normal.
The Influence of Double Qophorectomy upon the Growth of the Pelvis.'
That the growth of bone may be modified by the absence of certain internal secretions appears from some of the results of castration and of disease. After castration, carried out in the young of the Herdwick sheep, a variety in which the male alone is furnished with horns, not only is the growth of the horns (as we have found) completely prevented, but, in addition to this, the normal change of form which the male skull undergoes, no longer takes place. The hornless skull of the castrated Herdwick resembles that of the ewe; the plane of the os frontis is continued backwards behind the orbits at a very obtuse angle, whilst in the intact ram the plane of the frontal behind the orbit lies almost at at a right angle with the inter-orbital portion of the bone, the horn-cores arising from the upper or horizontal area. One might be tempted at first to ascribe this failure of cranial change to the absence of horns, but more probably both results are due tQ the same cause, seeing that the horns of th6 sheep do not come, like those of the rhinoceros, into the category of mere cutaneous appendages, but are provided with osseous cores. In regard to the long bones, one of the well-recognized results of castration carried out in the young animal is an increase of their length. In the case of our own six Belgian hares (to be preselitly referred to) ' Certain of the functions of the ovary as an organ of internal secretion have been discussed by F. H. A. Marshall and W. A. Jolly (Phil. Trans., Royal Society, 1905-6, p. 123 ). These deal with phenomena connected with pregnancy, and cestrum or " heat." at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from the lengths of the right femur and of the right humerus in the castrated male markedly exceed the length of the corresponding bones in the normal male, in two normal females, and in two spayed females. Taking the two males as fairly adapted for comparison: (between 16 and 75) ; altogether, 92. The difference in stature is due, as the more detailed measurements show, chiefly to an increased length of the tibia (and fibula), the average length of which bone in the Skoptzi is 47 cm. 6 mm., as against 43 cm. 1 mm. in the normal male, and 42 cm. 2 mm. in the normal female. The length of lower limb is strikingly shown in the skeleton of a eunuch from Cairo, presented to the Museum of the Faculty of Medicine, Lyon, and described by Lortet.1 In a short article in the Bulletins de la Socigte' d'Anthropologie, 1901, ii, serie 5, a figure of this skeleton is given by Dr. Hikmaiet and Dr. Regnault. The height of the skeleton is 196 cm.; the humerus is relatively short, the radius and ulna, long; the metacarpals, as well as the phalanges, are elongated; the femur presents scarcely any curvature; the tibia and fibula are of an altogether exaggerated length; the metatarsals and phalanges very long. The elongation affects especially the lower limbs.2 Lortet remarks that in the capon it is the legs, and not the wings, which are increased in length; and that the castrated bovine differs from the bull in the elongation of the hind limbs, which straightens up the line of the back, which always drops posteriorly in the uncastrated animal. Godard has also observed that, in the human subject, eunuchs castrated in childhood grow with rapidity at the time of puberty, and mostly acquire a stature of 2 metres, or even more.
A more striking example of such indirect glandular influence upon the growth of bone than that furnished by the increase in length of the lower limbs after castration, is the well-known one of cretinism, where the deficiency of thyroid secretion is followed by diminished intracartilaginous growth of the several bones of the skeleton. And the same result is seen in those cases of cachexia strumipriva, or surgical myxcedema, when total thyroidectomy is carried out in the young subject, should there be no accessory glands in which compensatory overgrowth may take place, as Kocher8 long ago pointed out. Kocher gives a figure of two sisters, of whom the elder had a goitre removed and in whom cachexia strumipriva had developed, the patient being represented as she appeared nine years after the operation.4 Although I Lyon Medicale, 1896, lxxxi. 2 The actual length of the bones of the right limbs in this skeleton are: femur, 53*5 cm.; tibia, 46-3 cm.; humerus, 37-2 cm.; ulna, 32-5 cm.; radius, 306 cm. the elder, her head reaches only to the shoulders of her younger sister. The significance of this result, however, it must be confessed, is marred by the fact that in the figure of the same sisters, taken together before the date of the operation on the elder, the relative heights are the same.
A question of theoretical interest here arises on which we may briefly digress. Is the striking shortness of the limbs in certain varieties, occurring amongst species of animals in general well proportioned, due to a thyroid deficiency which has become inherited?2 The most widely known example of such shortlimbness is the dachshund. Amongst sheep the same thing is illustrated in the ancon short-legged variety, to which Darwin refers.' In this case the variety arose per saltum as a sport, in a ram lamb. The animal was born in Massachusetts in 1791, and from this one lamb the breed was raised. As these sheep could not leap over fences it was thought that they would prove valuable, but they have been supplanted by Merinos. These sheep were remarkable for transmitting their peculiarity so truly that their original describer, Col. Humphrys,2 never heard of but onequestionable-case of an ancon ram and ewe not producing ancon offspring; when they are crossed with other animals their offspring, with rare exceptions, perfectly resembled either parent, no intermediate forms appearing. Amongst bovines, the example is the Dexter, a variety which appears to be indigenous in the south and south-west of Ireland, and of which a certain number of herds are kept in England. The feature of the breed is the shortness of the limbs. The head presents, like that of the dachshund, no cretinoid deviation of form. Now the noteworthy circumstance in connexion with the short-limbed Dexter is the frequency with which it bears cretinous or "bull-dog" calves-a frequency far exceeding anything that obtains in ordinary breeds of oxen. In one herd, for instance, in this country, in the year 1901, out of twenty-one births there were no fewer than seven cretins. This association of an apparently simple short-limbness in the adults with cretinism in the calves so strongly suggests that the former may be due to a thyroid defect (insufficient to produce the full condition of cretinism, but of a kind capable of producing one of its features) that we were " led to test the effect of prolonged thyroid feeding upon the young dachshund.
As this observation has not hitherto been published we may here record it, although the result was negative. The dachshund, a female, was born on January 1, 1906. It had distemper in April and was convalescent in May. The thyroid administration was commenced on May 10-i.e., when the pup was under five months of age. The batches of tabloids used were freshly prepared (from the dispensary at St. Thomas's Hospital); each contained 3 gr. of dried sheep gland (Thyroideum siccum, British Pharmacopoeia). For the first week a single tabloid was given each day, during the next week two, then three, and after the fourth week the daily dose was four. No ill effects were at any time observed. The last four tabloids were given on May 12, 1908. The dog was thus kept under thyroid administration, with only an occasional week's intermission, for two years. No elongation of the limbs beyond what is normal to the variety has taken place during the period of growth, and the animal, which is at the present time perfectly well, presents all the marks peculiar to this variety of dog.
We may add to this that the histological details of the ossification at the growing ends of the shafts of the long bones in the dachshund and the cretin are markedly different; indeed, the former present no departure from the normal. Sections were prepared of the lower ends of the radius and ulna and of the upper end of the humerus, of a dachshund pup eleven weeks old, the tissue being removed immediately after death and decalcified in picric acid. The histological picture differs on the two sides of the intermediary zone of cartilage between the shaft and the epiphysis, the latter consisting largely of cancellous bone. On the side towards the shaft the cartilage cells have undergone the typical linear proliferation and form long parallel columns in the long axis of the bone. The calcification of the narrow lines of the matrix between the cell rows, the disappearance of the cells, the irruption of osteoblastic connective tissue from the shaft, and the development of membrane bone upon the calcified lines of the matrix are all in progress exactly as under normal conditions. In this the picture differs widely from that presented by the growing end of the diaphysis in cretinism. Behind the proliferating zone there succeeds a zone of unaltered hyaline cartilage, slightly less in thickness. On the epiphysial aspect of the latter, bone formation is hardly proceeding at all. The cartilage cells for a certain distance are enlarged like those in the proliferating zone on the diaphysial side, and occur in groups of two and four, but without any trace of a vertical or any other disposition.. The method of ossification is much of the same kind, though without active progress. In places, along the line, may be traced the calcification of the matrix between the enlarged cartilage cells, the disappearance of the latter, and the formation of membrane bone upon the remnants of the calcified matrix, which, in place of being disposed in vertical lines, forms a coarse network, incomplete from partial absorption; in other places the irruption of osteoblastic tissue has taken place even less. typically, the cartilage being excavated to a slight depth, as it stands, so that groups of cartilage cells remain included in the coarse walls of the primary areolhe, the true bone being laid down on the summits and sides.
FIG. 1.
A coronal section of the lower end of the radius of a dachshund p'uppy, eleven weeks old, which died of distemper. The intra-cartilaginous process of ossification on either side of the intermediary cartilage is normal. That on the diaphysial (upper) side differs from that on the epiphysial in the longitudinal and more active proliferation of the cartilage cells, the growth of the shaft taking place from this aspect. The growth on the epiphysial side is equally normal but less active. In the true cretin the diaphysial process of ossification is as retarded and as scanty as what is shown on the epiphysial side. (Zeiss A; Oc. 4.) of the upstanding processes of cartilage; and in some spots the layer of membrane bone is continued over the bottom of the recesses themselves.
Onae series of sections was made so as to include the entire thickness of the upper epiphysis of the humerus, nearly the whole of the epiphysis consisting of cancellous tissue. In these sections it is apparent that the process of bone production beneath the articular cartilage precisely resembles that in progress on the epiphysial aspect of the intermediary cartilage, and is equally scanty.
It is worth noting that the histological picture presented by this slowly-progressing intra-cartilaginous process of ossification is that seen in cretinism, but in the latter on the diaphysial aspect of the intermediary cartilage, as is shown in the sketch made by one of us (S. G. Shattock) illustrating Sir Thomas Barlow's case of foetal cretinism published in the Transactions of the Pathological Society, xxxii, plate 33.
There is nothing, then, which miakes it a priori unreasonable that the growth of the pelvis accompanying puberty in the human female, and corresponding in time with the maturation of the ovary, may depend upon some function of the latter-not upon the histological maturation and discharge of the ova, but upon the elaboration of an internal secretion of the same class as that which, there is reason to believe, is produced in the case of the male sexual gland, a subject with which we have dealt in the paper already referred to. It is true that in man there is already a differentiation between the male and female pelvis in the foetus, as was first shown by Fehling,1 and afterwards independently by A. Thomson.2 According to Fehling, differences may be detected as early as the third month of fcetal life. In the summary of his own paper Thomson writes: " It appears from a consideration of the foregoing facts that during fcetal life the essentially sexual characters are as well defined as they are in adult forms, and that any differences that occur during growth between the adult and foetal forms, due, it may be, to the influence of pressure or muscular traction, affect both sexes alike, and that such influences are in no way accountable, as has been maintained, for the characteristic features of the pelvis of the female as contrasted with the male." Nevertheless it remains true that it is not until the advent of puberty that the marked disparity of pelvic growth in the sexes is brought about, and the influence of the ovary may be the effective cause of this, somewhat in the same way that the internal secretion of the testicle brings about the increased growth of hair in the male, not in positions where it is absent in the female, but where it is so little developed as to pass unrecognized.
I Zeitschr. f. Geb. u. Gyn., ix and x.
In the human subject observations upon the relationship of pelvic growth at puberty to the maturation of the ovary are wanting, or indecisive, in the case, at least, of Europeans. There is not a single case on record in which (1) both ovaries have been removed in childhood;
(2) in which the patient has been traced to womanhood; and (3) in which the pelvis of such a patient has been secured after death and submitted to measurement. All that can be adduced in default of such evidence in the human subject (which alone would be complete) are the occasional observations made in regard to the size of the pelvis during operations carried out in cases of double ovarian disease where the latter, as in bilateral teratomatous cysts, is presumably congenital. Dr. Herbert R. Spencer1 has recently affirmed that in operating for such a condition in the adult, he has been struck with the contracted dimensions of the pelvis. As these patients were pregnant, however, it is clear the ovaries, one or both, must have been functional. This detracts from the value of the observation, and all that could be concluded at the mlost would be that the hypoplasia of the pelvis was in some way related to a defective or incomplete development of the ovaries, since it could not have resulted from their full destruction. Dr. Spencer's deduction is based upon the high percentage with which contracted pelvis is associated with ovarian disease (three in fifteen cases).
The Results of Qophorectomy in the Rabbit.
The first observations we made were carried out upon the Belgian hare. The so-called Belgian hare is a variety of rabbit reared for the market on account of its size. It breeds readily, all through the year; the young mature in about six months. The breed is kept pure in order to maintain its superior size.
In October, 1903, five young Belgian hares were obtained from a dealer in Leadenhall Market; all were supposed to be females. Two were kept as controls.
October 31, 1903: One was spayed. The vagina was exposed by a median abdominal incision, a ligature was placed around it, and it was then cut across above the ligature and the uteri and ovaries removed. The animal was quite well the next day.
November 2: A second animal was operated upon. After abdominal section, it was found to be a male; the testes, long and narrow, lay ' Herbert R. Spencer: " Ovarian Tumours complicating Pregnancy, Labour, and the Puerperium," Surg., Gyn., and Obstet., May, 1909. (Read before the American Gynaecological Society.) F-18 ill within the abdomen. A ligature was placed on the spermatic cord above and on the gubernaculum below; the testicle was then excised. The animal was well the next day.
November 9: The uteri and ovaries were removed from a third, exactly as in the case of the first. The animal was well the next day.
The five rabbits, which were kept under healthy conditions and allowed to run about, were killed at the end of July, 1904,-i.e., about nine months afterwards. Of each the skull, the pelvis, and both humeri and femora were prepared by maceration. In each of the two spayed females the ligature was discovered, by dissection, intact on the upper end of the divided vagina. The two intact animals were found on dissection to be females. The measurements taken of the pelves were as follows: (1) Antero-posterior diameter of the inlet, from the upper margin of the body of the first sacral vertebra to the back of the summit of the symphysis pubis; (2) the transverse diameter of the inlet; (3) the extreme transverse distance between the iliac crests taken from their external borders; (4) the extreme ,vertical measurement of the pelvis, taken from the ischial tuberosity to the highest part of the iliac crest. The extreme length of the right femur and of the right humerus was taken in a straight line by means of a sliding centimetric scale, in order to obtain a standard of the size of the different animals. NORMAL So far as the females are concerned, these measurements show that in the two intact females both the antero-posterior and the transverse diameters of the pelvic inlet exceed those in the two spayed.
INTACT.
(1) 33 mm. and 33 mm.
... Length of femur, 105 mm.
(2) 32 mm. and 31 mm.
... Length of femur, 97 mm.
SPAYED.
(1) 25 mm. and 29 mm.
... Length of femur, 108 mm.
(2) 28 mm. and 27 mm.
...
Length of femur, 103 mm.
From the length of the femora it will appear that each of the spayed animals was slightly larger than the second one unspayed; and one of the spayed was larger than the larger of the two intact.
The Results of O6phorectomy in the Pig.
The next animal we selected was the pig. In the Natural History Collection at South Kensington there are the skeletons of two examples of Potamochoerus, the pelves of which we have measured, with the following results: 1364 B: Male, fully grown. Symphysis pubis synostosed; no epiphysial lines on the long bones. Pelvis: Maximum transverse diameter of inlet, 805 mm.; antero-posterior diameter, taken from the summit of the symphysis to the sacral promontory, 103 mm. Femur: Length taken by means of callipers from the summit of the head to the lowest point of the inferior articular extremity, 206 5 mm; this bone was measured as an index to the size of the animal. 1363 B: Female, fully grown. Symphysis pubis synostosed; no epiphysial lines on the long bones. Pelvis: Maximum transverse diameter of inlet, 80'5 mm.; antero-posterior diameter, taken from the summit of the symphysis to the sacral promontory, 104'5 mm. Femur: Length, taken as in the preceding specimen, 182 5 mm.
The length of the femur in the female of these two specimens is 24 mm. less than in the male-i.e., the animal is somewhat smallernevertheless, the diameters of its pelvis are equal to those of the larger male.
These measurements were sufficiently promising, as indicative of a sexual differentiation in the pelvis, to lead us to take the common domesticated pig for studying the results of oophorectomy.
In October, 1903, three piglets were selected from the same litter: one female was kept'intact, one was spayed, one male was castrated. Nothing untoward occurred after the operations, which were done by an expert "cutter," the whole of the uterus, with the ovaries, being removed through a small abdominal incision, and the testicles by an incision through each half of the scrotum. The animals were killed, when full grown, November 2, 1904, December 6,'1904, January 20, 1905, and of each, the pelvis and right femur were prepared by maceration. The measurements in the case of the two sows are as follow:-SPAYED SOW.
Antero.posterior diameter of inlet of pelvis It will appear that all the measurements of the pelvis of the spayed slightly exceed those of the unspayed animal. The differences in diameters of the inlet of the two pelves do not amount to more than an excess of 2 mm. on the antero-posterior and of 1 mm. on the transverse. The femur of the spayed is 12 mm. longer than that of the unspayed, showing that the animal was the larger. This reduces the very small differences in the pelvic diameters to nil. In the castrated boar the antero-posterior diameter of the pelvic inlet is 85 mm.; the transverse is 65 mm.; the extreme length of the right femur is 202 mm. As one effect of castration is to increase the length of the long bones, very little can be deduced from the above measurements, as the standard of size is thus vitiated. The transverse diameter of the pelvic inlet is equal to that of either of the sows; the antero-posterior is less.
The differences brought out in the pig being, like those obtained from the rabbit, so small as to be indecisive, it became imperative to make use of an animal of much larger dimensions, and one in which there is normally a pronounced difference between the pelves of the two sexes. It is probably true generally that in animals (such as the rabbit and pig) which bring forth a large number at a birth there is but little pelvic differentiation, whereas in those which bear but one or two young the size of the fcetus would, as compared with the parent, be relatively larger; and this would entail an increased capacity of the true pelvis on the part of the female.
The Results of Qophorectomy in the Ox.
These considerations led us to test the question upon the bovine. In the British Museum (Natural.History) there are the skeletons of a full-grown male and female European bison and those of a fully-grown Chillingham bull and Chillingham cow. The following measurements, which we were enabled to make, bring out a difference in the size of the pelvis in the two sexes of these cattle EUROPEAN In these four skeletons it will be found from the measurements given that in each of the females the diameters of the pelvis exceed those of the males, although the length of the femur is less: On April 27, 1906, a calf was spayed (from the flank) by Mr. F. L. Gooch, F.R.C.V.S., of Stamford, Lincolnshire. The animal was all red in colour, of the Shorthorn breed, and was exactly 7 weeks old when the operation was carried out. Recovery was uninterrupted, the external wound healing by first intention. The parts removed comprise the ovaries, together with the Fallopian tubes, and a portion of each uterine cornu 5 cm. in length; where cut across the cornu has a diameter of 0-6 cm. Each ovary is 2 cm. in the longer diameter; in the periphery of the divided surface there are a series of follicles (the largest 2 mm. in diameter), the presence of which gives a moruloid character to the free, uncut exterior.
The animal was shortly afterwards transferred to the Elstree farm of the Lister Institute, where it was kept until August 4, 1908, when it was killed, being at that date 2 years and 5 months old, and in perfect general condition. The teats were diminutive; they measured in length not more than 2 cm., and were correspondingly reduced in diameter. Each of the mammary glands was represented by a huge mass of fat. The pelvis was taken out entire, together with the several bones of the right hind limb; and the skull, with its short, slightly curved horns, was likewise kept. Before being killed the height of the animal was taken with a vertical measuring rod and sliding cross-piece furnished with a spirit-level. The height from the withers (the highest point between the shoulders) to the ground was a fraction over 12 hands (48i in.).
Measured with a tape from the withers over the trunk and down the fore-limb, the distance was 50 in. From the withers to the root of the tail the distance, with the tape, was 51 in. The distance, with the tape, between the centres of the rounded eminences formed by the crests of the ilia was 17 in. The maceration of the pelvis was first conducted so as to leave the bones connected by their ligaments: the pelvis was allowed to dry, and was measured. The maceration was afterwards carried to completion and the bones disarticulated. Extreme distance between the ischial tuberosities, measured from the inner side ...
MEASUREMENTS

14-3 cm.
The bones of the right hind-limb, after maceration, placed in natural apposition and in the extended position, gave a total length of 46 in. (116 8 cm.). In November, 1908, Mr. Gooch was able to supply us with the corresponding parts of a fully-grown, intact cow, 6 years old, of the same breed-viz., Shorthorn, red. The animal was suffering from double pneumonia and pleurisy. The measurements, taken a day or so before it was killed, were: Height, just over 50 in.; length, from withers to root of tail, 50 in.; width between hips, 18 in.; the animal was just 1 in. higher over the hips than over the withers. After maceration, the pelvis of the unspayed animal gave the following measurements:- The bones of the right hind-limb after maceration, placed in natural apposition and in the extended position, gave a total length of 495 in. (12664 cm.). There is thus a difference in the length of the right hindlimbs, that of the spayed animal being 35 in. (9,6 cm.) shorter than that of the unspayed. When the diameters of the pelvic inlet are worked out in proportion to the length of the limb the results are as follow: The proportionate transverse diameter in the spayed animal would be 19'8 cm. As a matter of fact, this diameter of the pelvis in the spayed animal is only 14-7 cm. There is a pronounced difference in the distanee between the ischial tuberosities as measured from the inner side. Taking, again, the proportion between the limbs as a standard, the distance between the tuberosities in the spayed would be 18,5 cm., whereas it is really only 14'3 cm. And, lastly, there is a pronounced difference in the width between the iliac crests. Taking the proportion between the limbs as a standard, the distance between the crests in the spayed animal would be 51'7 cm., whilst it really is only 41'3 cm. The proportion between the antero-posterior and transverse diameters of the inlet, moreover, differs. In both, the former exceeds the latter (contrary to the case in man), but the excess in the unspayed is less than in the spayed-i.e., the transverse diameter is relatively greater than the antero-posterior.
SPAYED.
Antero-posterior diameter of inlet ... 
19
21-5 cm.
If the proportions obtaining in the spayed are calculated out for the unspayed, the antero-posterior diameter of the unspayed-20 cm.would be associated with a transverse diameter of only 17'8 cm., as against the actual 21'5 cm. This observation upon the bovine demonstrates, therefore, that the growth of the pelvis is reduced as a result of double oophorectomy when carried out at an early age.
Amongst the Skoptzi sect, already referred to, the mutilations carried out upon the female are limited to the external genitals, the mamma and nipples; removal of the ovaries is not practised. In India it is stated that ablation of the ovaries in the young is a time-honoured custom, and that in the adults the growth of pubic hair is wanting, the mammae undeveloped, the vaginal orifice practically obliterated, and the pubic arch narrow. This statement appears in Gould and Pyle's " Curiosities of Medicine." The authority given for it is Knott (Medical Press and Circular, London, 1860, ii, p. 33) . A search in the College Library has failed to discover Knott's article in the place cited or elsewhere.' 'Dr. Norman Chevers, in his well-known " Manual of Medical Jurisprudence for India" (3rd ed.), gives no information relative to this subject. The effect produced by the function of the ovary upon the growth of the accessory organs and the pelvis may be ascribed, mutatis mutandis, as in the male, to the formation of an internal secretion by the sexual gland and its distribution through the body, as distinguished from the external-viz., the discharge of the ova. Whether the interstitial cells play a part in conjunction with ovulation is a question parallel to that presented in the case of the male. As we have said in connexion with the testicle, as concerned in the production of secondary sexual characters: " The function of spermatogenesis, although not itself the whole or sufficient cause, may be the initial factor of a dual or even a more complex process. It is quite within the bounds of possibility that certain of the epithelial cells within the tubuli may produce a prosecretin such as is produced within the intestinal epithelium; that the chemical changes accompanying spermatogenesis in other of the cells of the tubule may lead to the conversion of this pro-secretin into a secretin, much as the acid chyme does in the case of the pro-secretin present in the intestinal cells; and that the secretion so formed may, without being shed into the lumen of the tubule, be transferred to the lymph spaces, and thus eventually reach the general circulation and incite those metabolic changes in distant parts of the body which disclose themselves as secondary sexual characters." " In regard to the interstitial cells of the stroma, they have characters so unmistakably glandular that some secreting function, probably a sexual one, must be assigned to them, and they may, of course, take a part in the elaboration of such a secretion as that suggested." And so in the case of the female. Ovulation per se may not suffice to bring about the result; nor is it easy to see how the mere discharge of ova alone could produce such widespread effects. Yet there are the epithelial cells lining the follicle and reflected over the ovum itself, and beyond this the interstitial cells in the fibrous wall of the follicle and in the general stroma. And such an internal secretion, it is conceivable, may be evolved by the combined action of two or more sets of these cells. The undergrowth or hypoplasia of the accessory organs, after castration or bophorectomy, is possibly the result, not of the absence of a stimulating substance acting directly upon the various tissues of these organs, but rather of a diminished or unaugmented blood supply to the several structures concerned, brought about through the intervention of the nervous system. We are led back, indeed, to a modified hypothesis of trophic centres Trais. Path. Soc., lvi, p. 78. the action of which is excited or withheld by the selective affiity of a circulating substance, and which determine hyperplasia or hypoplasia by inducing, or failing to induce, an increased supply of blood. The co-ordination of the growth of the several parts is fundamentally chemical, though executed through the intervention of the nervous system.
The Pelvis in Eunuchs. This subject, from its connexion with the foregoing, demands consideration, for there are current stateinents, and even mensurations, which may be taken to imply that the pelvis of the eunuch comes to resemble that of the female. Gilbert White,' in his thirty-second letter, has it: " Eunuchs have smooth, unmuscular arms, thighs, legs, and broad hips, and beardless chins and squeaking voices." That externally there is a suggested increase in the dimensions of the pelvis is indisputable; the important question is whether this is apparent or real. Seeing that the removal of the ovaries prevents the female pelvis from assuming its proper dimensions, it would be an extremely paradoxical result if the loss of the testicles was followed by the very result brought about in the female only by the function of the ovaries. Such a result, did it obtain, would give support to the view, adopted by some, that each individual is essentially bisexual; and that on the loss of the male gland, e.g., the female characters become spontaneously evolved, and vice versa. That the testicle is responsible for the development of the positive masculine characters is clear, from the sequences of castration. It would be necessary, however, to assume that the testicle was responsible, in addition, for the latency or occultism of those feminine characters which are of a positive as distinguished from a negative kind, the latter being simply persistencies of such as are puerile,-the presence of the testicle would, in some way, inhibit the growth of the breasts and of the pelvis, whilst at the same time it induced the masculine growth of the hair on the face, the increase in the size of the larynx, and the growth of the prostate and the other accessory organs. So that on the removal of the testicles not only would the positive male characters fail to appear, or, if present, would retrogress, but such female features as are positive in kind would become substituted for them. This would imply, so it might be imagined, the production by the testicle of specific " restraining "I Natural History of Selborne," edited by Bowdler Sharpe, 1900.
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substances" antagonistic to the growth of the structures referred to. The other hypothesis, and the one to which we ourselves have hitherto inclined, is that which regards the positive male, or female, characters as dependent upon the function of the sexual gland; and to view cases of sexual transformation as indicative of the retrogression, say, of ovarian tissue, and the activation of testicular tissue hitherto dormant.' Before the latter theory can be dismissed, it would be necessary to prove the entire absence of a second sexual tissue in the individual in whom a sexual transformation, complete or partial, has taken place. So far as the pelvis is concerned, it has yet to be determined to what extent the feminine appearance ensuing after early castration may not be due to the local obesity which results. In an appendix to Pelikan's work on the Russian Skoptzi (loc. cit.), Dr. W. 0. Merfchejewsky furnishes four figures bearing upon this question. In fig. 2 is shown an adult from whom the genitalia had been removed at the age of 6 years; in fig. 3 an adult deprived of his genitalia at the age of 13 years. In these there is an obvious increase in the breadth of the hips, and the shoulders appear relatively narrow; the general configuration recalling that of the opposite sex. Both these individuals, however, exhibit a marked local obesity of the thighs and hips, and this obesity may conceivably account for the whole of the apparent increase of the pelvis. The series of measurements given by the author named are, it must not be forgotten, all of them taken from the living. And, indeed, they prove too much; for they not only show that the " pelvis " of the castrated is larger than that of the normal male, but larger than that of the normal female in the particular directions in which the normal female exceeds the male. Thus the circumference is 2 cm. in excess of that of the normal (Russian) female; the bitrochanteric distance is 2 cm. in excess; the external conjugate diameter of the pelvis, taken from the spinous process of the fifth lumbar vertebra to the symphysis, is 1 cm. beyond that of the female; the distance between the anterior superior spinous processes of the ilia exceeds that in the female by 1 cm. Normally the bi-iliac diameter (from the most prominent point of the outer border of one iliac crest to the other) is greater in the male than in the female: in the Skoptzi this distance measures 1 cm. over the normal Russian female, and offers, therefore, no anomaly.
The local obesity of eunuchs is one of their well-known features. Dr. J. McClean, of the British Hospital, Constantinople, informs us that, in the case of the eunuchs attending in the harems, the scrotum, with the testicles and the penis, are cut away, the mutilation being carried out at the age of from 10 years to 16 years, and that the individuals put on fat over the buttocks and thighs so as to resemble the female; the obesity increases with age. Sir Harry Johnston states that in Negro eunuchs from the Sudan he has noticed a tendency towards a " lateral steatopygy," or a coxal lipomatosis, as it might be more accurately designated.' It becomes of paramount importance, therefore, to deal directly with the skeleton, and this is precisely where the evidence is meagre. The eunuch skeleton from Cairo described by Lortet (loc. cit.) has a height of 196 cm.; in life the individual would have been above 199 cm. The increased stature is due chiefly to the exaggerated length of the tibiae. Now, of this skeleton it is stated that the pelvis was very small, almost atrophic; the foramina ovalia were very large, but left between them a very narrow pubic symphysis.2 The photograph of this skeleton shows, indeed, nothing suggestive of the female type in the pelvis.
In the next place we may describe the pelvis of the eunuch whose pelvic viscera have been referred to in the earlier part of this communication, and which is now in the Museum of the Royal College of Surgeons, to which it was presented by Professor A. F. Dixon, of Dublin. The height of the individual himself (whose mother was Chinese and father British) was 5 ft. 5i in. The measurements of the pelvis, of which the bones retain all their natural ligamentous connexions, are as follow :- An analysis will show that in the false pelvis the bi-iliac distance, which is normally greater in the male than in the female, is 29'5 cm., against the average 28'2 cm. of the male. The interspinous is 25,2 cm., against the female 25 cm.' and the male 24 cm. In both of these dimensions the eunuch pelvis exceeds that of the average male. The conjugate diameter is 179 cm. against the female 18 cm. In the true pelvis the antero-posterior diameter of the inlet is male, being 9'2 cm., against 10 1 cm. male and 11 cm. female. The transverse diameter of the outlet is male, being 8 7 cm., against 8'8 cm. male and 11 cm.
female. The transverse diameter of the inlet exceeds that of the average male, being 12'9 cm., against 12'7 cm. male and 13,5 cm. femnale. This is the only measurement in the eunuch's pelvis which really approaches the female. In the actual specimen it is 13'2 cm., but as the skeleton is a " natural " one, with the interpubic disk and the sacro-iliac synchondroses intact, though dried, it is not too much to subtract 3 mm. from the actual transverse diameter of the inlet to bring the measurement in line with pelves artificially articulated; it presents, moreover, an anomalous want of symmetry, the pelvic cavity being more extensive on the left side than on the right. When we study the characters of this pelvis in detail, it is unmistakably of the male type: The pubic arch is narrow, with an angle of 60°; the descending rami are thick and everted; the body of the os pubis wants the squareness of this part in the female-i.e., it is much narrower from side to side than in the horizontal direction; the transverse diameter of the first sacral centrum is 5'2 cm., and the breadth of each lateral mass is 3'2 cm., which measurements are, in the female, quite or nearly equal to one another-i.e., the cross-diameter of the centrum equals the breadth of the two lateral masses combined. Again, notwithstanding the fact that the bi-iliac diameter is above the usual male average, the masculine divergence or " splay" of the false pelvis is fully pronounced, and is altogether unfeminine; the vertical buttress on the outer aspect of the ilium, passing from the crest to the acetabulum, has the highly pronounced character it has in the male. The horizontal diameter of the right, undiseased acetabulum is 5 cm., and the vertical 5'1 cm. Now, the diameter of the head of the femur in the female never exceeds 4X5 cm., its size in the female being not relatively, but absolutely, less than in the male. And finally, the sacro-sciatic notch is typically masculine, for in the female the upper, horizontal limb is equal to, or exceeds, the vertical, whereas in the eunuch the upper of its limbs is 3'2 cm. and the lower 5'3 cm.
As a third observation upon the pelvis of the eunuch: In the preparation of the pelvic organs of the Skoptzi in the Museum of the Royal College of Surgeons, already referred to, the anterior portion of the pelvis has, fortunately, been preserved. It shows the same narrow pubic arch as in the case of the Chinese eunuch, the highest part of it being fully occupied with the corpus spongiosum and crura of the corpora cavernosa; the body of the os pubis shows, moreover, the same want of the feminine squareness.
These three observations made upon the pelvic skeleton, then, furnish no evidence to show that the pelvis of the male, after castration carried out presumably before puberty, acquires the female characters.
We may append, in conclusion, two views of the pelvis of the Chinese eunuch, which will graphically illustrate the correctness of this provisional deduction (figs. 2 and 3).
FIG. 2.
A front view of the pelvis of the Chinese eunuch described. It has been photographed in the horizontal position to show the narrowness of the pubic arch and the want of feminine squareness in the body of the os pubis. There is a considerable osteo-arthritic lip to the left acetabulum, and, on the right side, to the upper and lower margins of the fifth lumbar centrum and the first piece of the sacrum. Although the distance between the iliac crests is above the average, the masculine divergence of the ilia or "tsplay " of the false pelvis is fully pronounced and altogether unfeminine.
(Museum of the Royal College of Surgeons.)
